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Amplifiers 

Purpose:  a weak signal is produced by a transducer (ex. Microphone) � too small for reliable 

processing, so amplify magnitude, i.e. make it larger 

 

Amplifier � basic element of analog circuits 

 

  
 

 

 

 

 

  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Batteries or power 
supplies are rarely shown 
on the schematic. 
 
Signal voltages are 
assumed to be referenced 
to ground even if the 
grounds aren't shown. 
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If only 1 input is shown, assume that other input is grounded. 

 
Multiple Stages 
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Other Amplifier Models 

 
 



ECE2280 FUNDAMENTALS OF ELECTRICAL ENGINEERING  

Dr. Rasmussen                                             

Example 12: 

For the circuit below, assume an ideal op-amp.  Find the currents through all branches and the voltages 

at all nodes.  Since the current supplied by the op amp is greater than the current drawn from the input 

signal source, where does the additional current come from? 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    5V+.2sin(10t) 

5kΩ 

200kΩ 

1kΩ 

Procedure for solving ideal op-amp circuits: 

1.  If the noninverting terminal of the op-amp is at ground potential, then the inverting 

terminal is at virtual ground.  Sum currents at this node, assuming zero current enters the op-

amp itself. 

2.  If the noninverting terminal of the op-amp is not at ground potential, then the inverting 

terminal voltage is equal to that at the noninverting terminal.  Sum currents at the inverting 

terminal node, assuming zero current enters the op-amp itself. 

3.  For the ideal op-amp circuit, the output voltage is determined from either step 1 or step 2 

above and is independent of any load connected to the output terminal. 
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Example 13:   Use the following circuit. 

   

 

 

 

 

 

 

 

 

You are given:     Amp1 has an Avo=5, Ri=500, Ro=12k                 Amp2 has an Avo=20, Ri=3k, Ro=4k 

 

(a)  Find Av=       .    Express your answer as a ratio in dB.  

(b)  Evaluate the overall current gain( 

s

L

i

i ).  Express your answer as a ratio and in dB form. 

(c)  Evaluate the overall power gain ( 

s

L

P

P ).  Express your answer as a ratio and in dB form

 

(d)  If Vs=40mVpp.  What is the output voltage (peak-to-peak) at VL? 

(e)  What value would Ro for Amp2 need to be changed in order to get Av = 4? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

RS1=1k 

RS2=1k 
Amp1 

Amp2 

RL1=2k RL2=2k 

v L

Vs



ECE2280 FUNDAMENTALS OF 

Dr. Rasmussen                       

Operational Amplifier: 

 

Op Amp Configurations: 

1.  Voltage Follower => Vo=Vi 

 

Used as a current amplifier 
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2.  Noninverting amplifier =>  

 

vo= iv
R

R
⋅







+1

1

2
 

 

 

 

 

 

3.  Inverting amplifier =>    
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4.  Summer => 
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5.  Differential Amplifier => 

 

 









−= )( 12

1

2 vv
R

R
vo

 

 

 

 

 

 

 

 

6.  Instrumentation Amplifier => 

* This amplifier configuration
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* This amplifier configuration can have large gain because of the two stages.  Lower noise

 

       

can have large gain because of the two stages.  Lower noise 


